Proc. Japan Acad., 43 (1967) [Vol. 43, Earlier studies failed to reveal the detailed organization of the cortico-thalamic projections, although the existence have been widely established.2',7'"°''ll ' In late decade, the organizations of cortical projections to the subcortical nuclei, especially to the thalamic nuclei, have been studied in our laboratory, using cat materials.' 4),5) These results prompted the present investigation on the cortico-thalamic projections in monkeys.
Materials and methods. Sixteen adult monkeys (Macaca f uscata and Macaca mulatta) were used in this study.
Lesions were made either bilaterally (in 14 monkeys) or unilaterally (in 2 monkeys) in various parts of the frontal and pericentral gyri and the superior parietal lobulus. Two or three weeks later, the animals were killed by an overdose of Nembutal and perf used via the heart with 3.000 ml of 10% neutral f ormalin.
The Nauta-Gygax method was employed on serial frozen sections of every tenth cut frontally or sagittally at 30i.
Each adjoining sections were stained with the Nissl or spielmeyer method in order to identify the thalamic nuclei on the basis of the atlas of Olszewski.13'
Results and discussion. 1) Projections to the ventral thalamic nuclei (Fig. 1) .
Projections of the pericentral cortical areas to the ventral thalamic nuclei were ipsilateral.
The precentral area was divided, for the sake of descriptions, into three parts, a, b, and c as shown in Fig. 4 . Ablations of 'a' was followed by abundant preterminal degenerating fibers in the nucleus ventralis lateralis, pars oralis (VLo) and by some in the anterior part of the nucleus ventralis lateralis, pars caudalis (VLc) (Fig, 1) . On the other hand, following lesions in 'b', considerably many preterminal degenerating fibers were demonstrated in the rostral part of the nucleus ventralis posterior lateralis, pars oralis (VPLo), in the dorsal region of the caudal part of VPLo and in the posterior part of VLc, while the ventral region of the caudal part of VPLo showed only few, if any, preterminal degenerating fibers. Following lesions in the postcentral gyrus, preterminal degenerating fibers were observed in the nucleus ventralis posterior lateralis, pars caudalis (VPLc) and in the nucleus ventralis posterior medialis (VPM). In these projections a topographical arrangement was indicated; after small lesions placed in its medial third, preterminal degenerating fibers were confined in the lateral part of VPLc, while lesions in the lateral third were followed by preterminal fibers degenerations in VPM. According to previous findings in cats in our laboratory,4' '5' Diagrammatic representation of the differential cortical origin of projections to the thalamus. The square indicated the part drawn in Fig. 1,2 , and 3. *) The question marks in Fig. 1,2 , and 3 mean to indicate that projections of this area remain unsolved and to need further investigation.
S. SAKAI [Vol. 43, cortical projections to VP were organized in a somatotopical fashion. In monkeys, moreover, projections from the precentral gyrus to VPLo and VLc showed a similar topographical organization: the more medial part of the precentral gyrus projected to more lateral part of VPLo, and vice versa.
Therefore, the most lateral part of this gyrus, namely ` c ' in Fig. 4 , sent fibers to the most medial parts of VPLo and of VLc. This cortical area, however, projected also to VPM and the dorsolateral extremity of VPMpc, suggesting that this cortical area may be bath motor and somatic sensory (Fig. 1) .
In our cases no noticeable preterminal degenerating fibers were found in the following ventral nuclei: the nucleus ventralis anterior (VA), the nucleus ventralis lateralis, gars medialis (VLm), the area x and the nucleus ventralis posterior inferior (VPI).
2) Projections to the lateral thalamic nuclei (Fig. 2) . The pericentral gyri and the superior parietal lobulus projected ipsilaterally to the lateral thalamic nuclei. The superior parietal lobulus, the precentral and postcentral gyri sent massive, moderate and small amount of fibers to the nucleus lateralis posterior (LP), respectively.
On the other hand, the postcentral gyrus gave rise to more numerous fibers to the nucleus pulvinaris, pars oralis (Pul.o) than the superior parietal lobulus did.
In contrast with the postcentral projections to the ventral nuclei, which showed a somatotopical organization as mentioned above, its projections to Pul.o were observed to terminate almostly in the same region of Pul.o in spite of different sites of postcentral lesions.
According to previous findings in our laboratory in cat materials,' the most prominent projection area to LP was localized in the middle suprasylvian gyrus and the anterior two-thirds of the lateral gyrus. The projections were also observed to occur from the posterior sigmoid gyrus and the posterior part of the coronal gyrus, though much less in amount.
However, any projection was scarcely found to arise from the anterior sigmoid gyrus and the anterior part of the coronal gyrus4' : These cortical areas were regarded as the motor cortex in cats. 4' In monkeys, on the contrary, projection area to LP extended to the precentral gyrus (Fig. 2) .
3) Projections to the intralaminar thalamic nuclei (Fig. 3) . Projection fibers from the precentral area and the rostrally adjoining region terminated in the different parts of the intralaminar thalamic nuclei, with overlapping.
Following lesions in the precentral area, many of preterminal degenerating fibers were found in the nucleus centrum medianum (CnMd) and in the ventral part of the nucleus centralis lateralis (CL). On the other hand, lesions in the rostrally adjoining cortex produced preterminal fiber degenerations in the nucleus parafascicularis (Pf ), the dorsal part of CL and the lateral part of the nucleus medialis dorsalis (MD). Recently, Petras14',15' and others° 9) reported on the cortico-thalamic projections to CnMd with the topographical organization in the monkey and chimpanzee.
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